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Hydrosalpinx is a condition where the fallopian tube becomes obstructed and fills with fluid. Bilateral hydrosalpinx is most commonly associated with a pelvic infection. However, there may also be an association between partial hysterectomy and hydrosalpinx, which typically presents unilaterally. Although it is often difficult to visualize a normal fallopian tube, endovaginal sonography has proven to be a useful tool in the visualization and diagnosis of hydrosalpinx and other fallopian tube abnormalities. It is important to consider hydrosalpinx in the differential diagnosis when presented with a patient with a history of partial hysterectomy with associated pelvic pain. This case presents a woman with severe right lower quadrant pain with a history of partial hysterectomy. A pelvic sonogram revealed evidence of a unilateral hydrosalpinx. Postsurgical findings confirmed the diagnosis of right-sided hydrosalpinx and pelvic adhesions.
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Case Report
A woman in her late 30s with a history of a partial hysterectomy 10 years earlier was referred from the emergency room for a pelvic sonogram. She had been experiencing persistent right lower quadrant pain for two months. Two prior computed tomography (CT) scans were normal, but only the left ovary was visualized. Sonography was performed using a Philips IU-22 (Philips Ultrasound, Bothell, WA) system with a C8-4v endovaginal probe. Sonographic examination of the pelvis revealed a normal left ovary. The right ovary was not visualized because of what appeared to be abnormal loops of bowel. The patient was sent back to the emergency room and discharged at that time.
Two days later, the patient returned to the hospital and was admitted for right lower quadrant pain, persistent diarrhea, and vomiting. She was sent for a second sonographic evaluation, which was performed using the same equipment as the previous examination. The left ovary was again found to be within normal limits. During the second evaluation, the right ovary was visualized and appeared to be within normal limits. However, a cystic mass immediately adjacent to the right ovary was also visualized. Upon further evaluation, this anechoic, cystic mass appeared to be a tubular structure, containing folds, outside the ovary (Figure 1 ). Color Doppler imaging revealed the absence of blood flow within the structure ( Figure 2 ). The sonographic findings were consistent with right-sided hydrosalpinx.
Three days later, the patient underwent laparoscopic surgery, which confirmed the diagnosis of right-sided hydrosalpinx as well as the presence of pelvic adhesions. A right salpingo-oophorectomy was performed as well as lysis of the pelvic adhesions. The patient tolerated the surgery well and was discharged two days later.
It was noted that the patient had a history of bradycardia of unknown origin that, surprisingly, significantly improved postoperatively. Upon discharge, the attending physician dictated a possible connection between the hydrosalpinx and bradycardia, which was thought to be secondary to increased vagal tone secondary to chronic pain syndrome.
Discussion
Hydrosalpinx is an abnormal condition of the fallopian tube in which the tube becomes occluded and fills with fluid. Depending on the cause of the hydrosalpinx, unilateral or bilateral disease may be observed. Bilateral hydrosalpinx typically results from some sort of pelvic infection, whereas unilateral hydrosalpinx may be the result of an occluded fallopian tube, possibly due to pelvic adhesions or a prior surgical procedure. In women who have not had a partial hysterectomy, bacteria may travel through the vagina, cervix, and uterus and eventually lead to an infection of the fallopian tube, resulting in pyosalpinx or hydrosalpinx. Hydrosalpinx may also be associated with a history of prior partial hysterectomy, in which the uterus is removed but the fallopian tubes and ovaries remain. In these cases, hydrosalpinx may develop due to the potential occlusion of both the proximal and distal ends, leading to the accumulation of normal fallopian tube fluid.
The surgical removal of the uterus typically results in the proximal occlusion of the fallopian tubes, initially allowing normal tubal secretions to be released from the distal portion of the fallopian tube into the pelvis. However, the distal portion of the tube is at risk for potential occlusion, often due to the development of pelvic adhesions. 1 In addition, women who have undergone a hysterectomy, with or without prior tubal ligation, may have an increased risk of tubal blockage leading to the development of hydrosalpinx, resulting in pelvic pain or discomfort. 2 Normal fallopian tubes are usually difficult to visualize on endovaginal sonography because of their small size. However, diseased fallopian tubes may be better visualized because of increased size and the presence of fluid inside the tubes. Typical sonographic features include the presence of a fluid-filled structure outside the ovary that often appears tubular in shape, which may contain folds. Three common appearances of tubal wall structure have been described as (1) a "cogwheel" sign, defined as an anechoic cogwheel structure visible in the cross section of the tube with thick walls, mainly seen in acute disease; (2) "beads on a string" sign, defined as hyperechoic mural nodules measuring 2 to 3 mm and seen on the cross section of the fluid-filled distended tube, seen only in chronic disease; and (3) incomplete septa, defined as hyperechoic septa that originate as a triangular protrusion from one of the walls but do not reach the opposite wall, seen in both acute and chronic disease. 3 In addition, a "waist sign" has also been observed and is described as the presence of a "waist" in a cystic collection, referring to diametrically opposed indentations in the wall of the collection or small protrusions inside the structure. 4 Differentiating hydrosalpinx from ovarian abnormalities, such as tuboovarian abscess and other cystic masses, is important. It is also important to distinguish between other similar-appearing structures in the pelvis and abdomen such as dilated pelvic veins, a megaureter, or fluid-filled bowel. Color Doppler imaging is a helpful tool in attempting to differentiate between ovarian pathologies. For adnexal masses suggestive of tubal lesions, Color Doppler flow can further characterize the masses by detecting increased blood flow with a lowresistant wave form in cases of tuboovarian abscess in comparison to hydrosalpinx. 5 In addition, a dilated distal ureter can likewise have an appearance remarkably similar to that of a dilated fallopian tube. Observation of peristalsis in the dilated segment favors a dilated ureter or a fluidfilled loop of bowel over a dilated fallopian tube. 6 Treatment options for hydrosalpinx vary based on the age of the patient, reproductive status, and the presence or absence of pelvic organs. In cases of pyosalpinx, antibiotics may be prescribed. Surgical options for treating hydrosalpinx may include salpingectomy, where the fallopian tube is removed, or salpingostomy, which creates an opening in the fallopian tube, allowing fluid to exit the tube. 7 At this time, the literature predominantly includes research on hydrosalpinx commonly related to infection and the subsequent effects on pregnancy rates. However, limited information is available on the connection between hydrosalpinx in patients who have undergone prior partial hysterectomy. This case illustrates a possible connection between prior partial hysterectomy and hydrosalpinx, possibly as a result of pelvic adhesions.
In conclusion, this case highlights the importance of including hydrosalpinx in the differential diagnosis when evaluating patients presenting with pelvic pain who have undergone a prior partial hysterectomy. The presence of an anechoic, tubular structure adjacent to the ovary, possibly containing folds, is a typical finding with hydrosalpinx. Sonography can be a very useful modality for detecting fallopian tube abnormalities and, in this case, was very effective after the hydrosalpinx was not evident by CT scan. The diagnosis in this patient was integral in putting an end to several months of chronic and at times severe pelvic pain that resulted in two hospital admissions.
